The relative hypolipidaemic activity and hepatic effects of ciprofibrate enantiomers in the rat.
The aim of this study was to establish whether the individual enantiomers of racemic ciprofibrate, a potent hypolipidaemic agent and peroxisome proliferator, differ significantly in either pharmacological potency or toxic potential. After a single oral dose to male Fischer F344 rats at dosages below 10 mg/kg, S(-) ciprofibrate produced slightly, but statistically significantly, greater reductions in plasma concentrations of cholesterol than R(+) ciprofibrate. Similarly, at low concentrations in F344 rat hepatocyte cultures, S(-) ciprofibrate produced slightly, but statistically significantly, greater inductions of peroxisomal beta-oxidation activity than R(+) ciprofibrate. However, after seven daily doses, the differences in pharmacological effects of the two enantiomers were no longer apparent. Furthermore, in contrast to its effects in vitro, R(+) ciprofibrate produced slightly, but statistically significantly, greater inductions of peroxisomal beta-oxidation activity in vivo than S(-) ciprofibrate. These observations may be possibly explained on the basis that following multiple dosing, plasma concentrations of R(+) ciprofibrate 24 hr post-dose were greater than those of its optical antipode. Thus the slightly greater potency of the S(-) enantiomer after a single dose may have been overcome by the greater plasma concentrations of the less potent enantiomer. Both enantiomers produced similar reductions in plasma concentrations of thyroxine. The data indicate that at low dosages S(-) ciprofibrate is a slightly more potent hypolipidaemic agent after a single dose in rats and a slightly more potent peroxisome proliferator at low concentrations in vitro. However, following multiple dosing, both enantiomers produced changes in plasma concentrations of lipids, hepatic enzyme activities and plasma concentrations of thyroxine which were of comparable magnitude to those produced by the racemate. Since these early changes have been linked mechanistically to the chronic toxicity of the racemate in the rat, it could be predicted that the individual enantiomers of ciprofibrate under conditions employed in chronic safety studies, would produce the same spectrum of rodent toxicity as the racemate.